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Amendments to the Claims: 

The following Listing of Claims will replace all prior versions, and listings, of claims in 
the application: 

Listing of Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

1.-6. (Canceled) 

7. (Currently amended) T h e de vi-6e-eTc4am : t-l-;- A touch sensing device. conipnsin»: 

a touch panel; 

a plurality of sensors c oupled to the touch panel, the plu rali ty of sensors con figured to 
sense bendin g waves in the touch panel a nd generate a bending wave si gnal responsive to the 
sen sed be n ding w aves; 

a transducer coupled t o the touch panel and config ur ed to induce bending waves in the 
touch panel; and 

a controller coupled to the plurality o f sensors, the controller configured t o identify an untouched 
gonchHjpn signa l responsive to the induce d bending waves, compare the untouch ed condition 
signal to the b ending wave signal an d detect a touch on the touch panel based on the 
comparison , wherein the transducer is configured to induce bending waves in the touch panel at a 
frequency greater than or equal to half the sampling frequency used by the controller. 

8. (Currently amended) T-he-deviee-of-^laimrTv A touch sensing d evice, comprising: 

a touch panel; 

a plurality of sensors c oupled to th e touch panel, the plural ity o f sensors configured to 
sen se bending waves in the touch panel and generate a bendi ng wave signal responsive to the 
sensed bending waves; 

a transd ucer coupled to the touc h panel a nd configured to induce bendin g waves in the 
touch pa nel wherein the transducer is-configured to induce bending waves in the touch panel at a 
frequency associated with an aliased untouched condition signal ; and 
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a controller couplcx he pluj its . ■! sensors, the controller co nfigured to identify an 
untouched condition signal responsiv e to the induced bending waves, compar e the untouched 
condition signal to the ben ding wave si gnal and detect a touch on the touch p anel based on the 
comparison , 

9. (Original) The device of claim 8, wherein the aliased untouched condition signal 
comprises a signal having a frequency less than or equal to an audio band frequency. 

1 0. (Original) The device of claim 8, wherein the aliased untouched condition signal 
comprises a DC signal. 

11. (Canceled) 

12. (Currently amended) Th o device of claim I. A touch sensing device, comprising: 

a touch panel; 

a plurality of sensors c oupled to the touch panel the plurality of sensors configured to 
sense bending waves in the touch pan el and generate a bending wave sign al responsive to the 
sensed bending waves; 

a transducer cou pled to the touch panel and configured to ind ut 1 < 1 • va \ ej in the 
touch panel; and 

a controlle r c oupled to the plurality of sens ors, th unin k 1 mod to ide ntify an 
untouched conditio n signal r esponsive to the induced bendin g w aves, wherein the controller is 
configured to determine an amplitude of the untouched condition signal, compare the untouched 
condition signal amplitude to an amplitude of the bending wave signal and detect the touch 
based on the comparison. 

13. (Original) The device of claim 12, wherein the amplitude is an RMS amplitude. 

14. (Currently amended) The d evi ce of claim 1. A touch sensing device, comprising: 

a touch pa nel; 
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a pluralit y of sensors coupled to the touch panel th e plurality of sensors c onfigured to 
sense bending waves in the t ouch panel and generat e a bending wave signal resp onsive to the 
sensed bending waves ; 

a transducer coupled to the touch panel and configured to i nduce bending waves m the 
touch pa nel; and 

a controlle r coupled to the p lurality of sensors, the contro ller configured to i dentify an 
untouched co ndi tion signal respon sive to the induced ben.djn^ wayes^wherein the controller is 
configured to determine a spectrum of the untouched condition signal, compare the untouched 
condition signal to a spectrum of the bending wave signal, and detect the touch based on the 
comparison. 

15. (Currently amended) T4ie-4e¥i^efe4affii4" A touch sensing d evice, comprising: 

a touch panel; 

a plurality of sensors cou pled to the to uch panel, the plurality of sensors configured to 
s ense bending waves in the to uch panel and generate a bending wave signal responsive tothe 
sensed bending waves: 

■a tra nsduce r coupled t o the touch panel and confi gured to in duce bending waves in the 
touch panel; and 

a controller coupl ed to the plurality of sensors, the co ntroll er configured to identify an 
untouched c ondition si gnal responsive to the induced bending waves,., wherein the controller 
comprises an adaptive filter having a plurality of reference filter coefficients selected to cancel 
the untouched condition signal and the controller is configured to calculate the filter coefficients 
to cancel the bending wave signal, compare the calculated filter coefficients to the reference filter 
coefficients and detect a touch based on the comparison. 

1 6. (Currently amended) The device of claim 4-15, wherein the controller is further 
configured to determine the location of the touch after detecting the touch. 

1 7. (Currently amended) The device of claim 415, wherein the controller is further 
configured to detect a touch lift off from the touch panel after detecting the touch. 
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18. (Canceled) 

19. (Currently amended) The device of claim il_5, wherein the controller is configured to 
detect a touch lift off from the touch panel if the bending wave signal returns to the untouched 
condition signal. 

20. -30 (Canceled) 

3 1 . (Currently amended) T he m eth od or claim 27, A method for determining touch 
informatio n, comprising: 

inducing bending waves in a touch panel wherein-i-nduein g th e bending waves in -the 
touch panel -tnang4he-4r4v- ing signal comprises indu ei-ng-4heT>endi ng waves in the t ouch panel 
using a driving signal associated with an aliased untouched condition signal; 

identifyin g an untouched condit ion signal responsi ve to the in duced bench 1 t 

^cmi^mgj^jj^)d]na w ave sig nal responsive to a touch on the touch panel; 

comparing the b ending w ave signal and the untouched conditio n signal; and 

detecting the touch on the touch panel based on the comparison . 

32. (Currently amended) -Tdre-nreth od of claim 27, A method for determining touch 
information, c omprising: 

inducing, bending w aves in a touch panel using a driving signal; 
lQ^nbfy in.fi an u ntouched condition signal responsiv e to the induced bending wav es, 
generating a bending wave signal res ponsive to a touch on the touch panel; 
com paring the bend ing wave signal an d the unto uched condition signal, 
det ecting the touch on the touc h panel b ased on the comparison; and 
farther - comprising updating the identified untouched condition signal based on non-touch 
related conditions. 
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33. (Original) The method of claim 32, wherein updating the identified untouched 
condition signal comprises updating the identified untouched condition signal due to component 
drift. 

34. (Original) The method of claim 32, wherein updating the identified untouched 
condition signal comprises periodically updating the identified untouched condition on a 
timescale selected to be long compared to a touch duration. 

35. - 37 (Canceled) 

38. (Currently amended) -T-he- ni c fhod of claim 27. whereim A method for determining touch 
information, comprising: 

ind ucing bending waves in a touc h panel using a drivin g signal; 

identifying the-an untouched condition signal comprise s by selecting a plurality of 
reference filter coefficients of an adaptive filter to cancel the untouched condition signal; 

generating a b ending wave sign al responsive to a touch on the touch panel; 

compa ring the bending wave signal and -the-mrtoue hed con ditio n signal comprises 
calculating filter coefficients to cancel the bending wave signal and comparing the calculated 
filter coefficients to the reference filter coefficients; and 

d ete ctin g the tou ch bas ed on t he-comp arison comprises detecting the touch based on a 
difference between the calculated filter coefficients and the reference filter coefficients. 

39. -43 (Canceled) 

dw-to nch p ane l us ing --a^4ri^H^g-«gnaTco mpri ses A method for determining touch informa tion, 

inducing the bending waves in the touch panel using a driving signal associated with an 
aliased untouched condition signal^ 

identifying an untouched condition signal re s ponsive to the induced bending v, i\ es 
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generating a bending v,a \ e sign e poi h e 10 a touch on the touch panel; 
detectin g a touch on the touch panel; 

com paring the bend ing w ay t ignal t^ 1 the 'intnuc hed condition signal after the touch is 
detected; and 

detecting a torn b 111 ft " ui the touch panel based on the comparison. 
45.- 46 (Canceled) 

47. ■'■Fhe-fflethed-ef c laim 39 , whef ekvf A method for deter mining t ouch information, 
comprising: 

iljducin^bending wav es in a touch panel using a driving sig nal; 

identifying the untouched condition sun i n sp_o iv« to the induced b ending waves 
comprises byselecting a plurality of reference filter coefficients of an adaptive filter to cancel the 
untouched condition signal; and 

generatin g a bending wave signal responsive to a touch on the touch panel; 

detecting a touch on the touch panel; 

eempafmg-the-bending w ave-si gnal and the untouched conditio n-signal-eo-HipflsesT 
calculating filter coefficients to cancel the bending wave signal; and 
comparing the calculated filter coefficients to the reference coefficient; and detecting a 
touch lift off from the touch panel based on the comparison . 

48. (Canceled) 

49. (Currently amended) 33*e-faet hod of claim 3 9, furth e r compris tagi A method for 
determining t ouch informatio n, c omprising: 

inducing b ending waves in a touch panel usii ig \ hiving signal; 
i dentifying an untouche d cj idifroi 5 • i il i ^v>n i\ e to the induced bendin g waves: 
generating a Ix i >. " > ■> • h | i ye to a touch on t he touch paneh 
detecting a touch on the t ouch p anel; 
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comparing the ben ding wave signal and the untouche d eond , la after the touch is 
detected; 

detecting a touch lift of f from the touch panel based on the comparison; 
generating a wake on touch signal responsive to the touch; and 
energizing the emitting transducer if the wake on touch signal is generated. 

50. - 55 (Canceled) 

56. (Currently amended) ghe-sys t o m o f c la im 55, further co mpr-mBg^ A system for 
dctei tuning touch lift off information, co mprising: 

me ans for indu cing bending waves in a touch panel using a driving signal; 

means for iden tifying an untouched condition si gnal respon sive to the induced heading 

waves; 

means for g enerating a bending w ave signal responsive to a to n hoi ij touc h panel; 
means for detect ing the to uch on the touch panel; 

means for comparing the bending wave signal and the unto uched condition signal; 
means for detecting a touch lift off from the touch panel based on the comparison; 
means for generating a wake on touch signal responsive to the touch; and 
means for energizing the emitting transducer if the wake on touch signal is generated. 



